In Canada, over 400,000 enteric diseases related to drinking water occur each year, highlighting the importance of understanding sources of Canadians' drinking and recreational water exposures.
INTRODUCTION
While water quality and waterborne disease are often a greater concern in developing nations, a waterborne disease burden exists in developed nations. There are an estimated 20.5 million episodes of enteric disease in Canada each year (Thomas et al. ) , of which, over 400,000 are estimated to be related to drinking water (Murphy et al. a, b) . The burden of waterborne disease is often underestimated due to the under-reporting and under-diagnosis of enteric disease (MacDougall et al. ) . Understanding this burden and the main sources of risk associated with drinking and recreational water is critical for public health to better understand the health risks and develop prevention strategies.
Exposure to recreational water is a risk factor for a number of enteric diseases (Fewtrell & Kay ) . However, the burden of enteric disease associated with recreational water exposures in Canada has yet to be estimated. Accurately determining these exposures, particularly among high-risk subgroups of the Canadian population, such as young children, the elderly, and the immunocompromised, is important (Colford et al. ) .
To address the gaps related to water exposures among Canadians, a national survey (Foodbook) was developed and administered in 2014-2015 across Canada. The survey included questions related to drinking and recreational water exposures across various subgroups of the Canadian population, providing valuable baseline data for public health use. The analysis and results described here explore differences between provinces and territories, season, age, household income, education level, and urban/rural status with a focus on three key exposures: recreational water, bottled water, and private wells. Survey participants were asked 23 questions related to water exposure categories: primary drinking water sources (i.e., municipal water, private well water, bottled water, raw water, etc.) and contact with recreational water (i.e., swimming pools, hot tubs, waterparks, lakes, oceans, rivers, hot springs, etc.). The full set of water exposurerelated questions is available in Appendix A (available with the online version of this paper).
METHODS

Survey design and data collection
Analysis
Data were cleaned and analyzed using Stata 14.0 for Windows (StataCorp. ) using the survey weight provided by the research company. If respondents answered either 'don't know' or 'refused to answer' to a particular question, these responses were excluded from the analysis of that question. Urban or rural status of respondents was derived from the Census Metropolitan Area (CMA) variable, with urban corresponding to a respondent reporting living within a CMA and rural corresponding to a respondent not reporting living within a CMA. Proportions were weighted using the survey weight available on the data file, as described in the Foodbook Report (Public Health Agency of Canada ).
Using the Wald chi-square test to assess statistical significance with a p-value cut-off of <0.05, an individual level of a group was compared to the average of all other levels of that group when looking at results by province/territory and urban/rural status. For example, the proportion of British Columbia respondents reporting municipal water as their primary drinking water source was compared to the proportion of respondents from all other provinces and territories, excluding British Columbia, who reported this same exposure. When looking at results by season, household income, education level, age group, and gender, logistic regression was performed using a p-value cut-off of <0.05 to assess statistical significance. Generalized linear models were used instead when sample size per cell was less than five for any individual level of a group.
RESULTS
A total of 10,942 participants completed the telephone survey; the demographics of survey respondents are shown in Appendix B (available with the online version of this paper 
Drinking water treatments
Respondents reporting private well as their primary drinking water source were most likely to report using some type of in-home drinking water treatment (44.5%; 95% CI 39.1-50.0; p < 0.01), followed by respondents reporting municipal water as their primary drinking water source (37.0%;
95% CI 34.0-40.1; p < 0.01) ( Figure 3 ). 
Age group
The full results of recreational water exposures by age group are found in Table 4 . Respondents aged 20-64 years were the referent group for all age comparisons. Respondents aged 0-9 years (OR 4.2; 95% CI 3.2-5.6, p < 0.01) and 10-19 years (OR 2.3; 95% CI 1.7-3.1; p < 0.01) were more likely to report going swimming or into any water in the past seven days. Lake exposure was more likely to be reported among respondents aged 0-19 years (p < 0.01), while all natural water exposures (ocean, lake, river, and natural hot spring) were less likely to be reported among respondents aged 65 years and above (p < 0.01). Respondents aged 0-9 years (p < 0.01) and those aged 10-19 Hot tub exposure in the past seven days was more likely to be reported by respondents aged 0-19 years (p < 0.01),
while it was less likely to be reported by respondents aged 65 years and above (p < 0.01). Among respondents with hot tub exposure, those aged 0-19 years were more likely to report either indoor or public hot tub exposure (p < 0.01).
Recreational waterpark exposure in the past seven days was more likely to be reported by respondents aged 0-9 years (OR 4.9; 95% CI 1.9-12.6; p < 0.01) and respondents aged 10-19 years (OR 2.8; 95% CI 1.0-7.5; p < 0.05) and less likely among respondents aged 65 years and above (OR 0.02; 95% CI 0.004-0.1; p < 0.01). Among those with recreational waterpark exposure, respondents aged 0-9 years were more likely to report an indoor (OR 6.0; 95% CI 1.5-24.2; p < 0.05) or outdoor recreational waterpark (OR 4.5; 95% CI 1.4-14.3; p < 0.05).
Household income
The full results of recreational water exposures by household income are shown in Table 5 with the referent group being respondents reporting household incomes above $80,000.
Swimming or going into any water in the past seven days was less likely to be reported among all respondents with household incomes of less than $80,000 (p < 0.01). Hot tub exposure in the past seven days was less likely to be reported among respondents with household incomes of less than $60,000 (p < 0.01). Recreational waterpark exposure was less likely among respondents with household incomes of $30,000-$60,000 (OR 0.3; 95% CI 0.1-0.6; p < 0.01).
Education level
The full results of recreational water exposures by education level are shown in Table 6 with the referent group being respondents with a high school diploma or equivalent.
Swimming or going into any water in the past seven days was more likely among respondents with either a college diploma, a bachelor's degree, or a postgraduate certification (p < 0.05). Respondents with less than a high school education were less likely to report exposure to any pool, private pool, or commercial pool (p < 0.05). Swimming or going into any swimming facility in the past four weeks was less likely among respondents with less than a high school education (OR 0.4; 95% CI 0.2-0.7; p < 0.01), while it was more likely among respondents with either a college diploma, some university, a bachelor's degree, or a postgraduate certification (p < 0.05).
Urban or rural
The full results of recreational water exposures by urban and rural status are shown in Table 2 . Lake exposure in the past seven days was greater among rural (4.7%; 95% CI 3.6-6.2; p < 0.01) than urban respondents (1.72%; 95% CI 1. 
DISCUSSION
Bottled water consumption
Store-bought bottled water was reported to be the pri- Our study found bottled water consumption is associated with education level, with bottled water consumption least likely among respondents reporting the highest level of education. This finding supports previous results by Leveque & Burns () , who found that individuals with lower education levels were more likely to consume bottled water. While bottled water consumption has been previously associated with higher household income (Dupont et al. ) , this result was not replicated in our study, with no significant associations between household income and bottled water consumption found.
However, a positive association was previously established between the use of in-home drinking water treatment and household income (Leveque & Burns ) . Our findings support this association, with individuals with household incomes of $80,000 or more significantly more likely to report using some type of in-home drinking water treatment system compared to individuals with lower household incomes.
Private well use
The proportion of respondents reporting private well as their primary drinking water source was significantly higher The various recreational water exposures examined in this study increased during the summer months of June, July, and August, with nearly 30% of respondents reporting swimming or going into any water in the past seven days in the summer. In the USA, the number of waterborne disease outbreaks attributed to recreational water sources was also found to peak during the summer (Yoder et al. ) . 
Future directions and limitations
There were some limitations to this study. First, due to the survey method, the results were not representative of 
CONCLUSION
The findings presented in this study will serve to inform future research by providing baseline data about drinking and recreational water exposures of Canadians. In future, this information may be used to inform our understanding of the burden of waterborne enteric disease in Canada, and in particular, which sub-populations (e.g., parents and caregivers of young children, private well users, etc.) would benefit most from public health education and awareness efforts to reduce risks associated with both drinking and recreational water. In addition, these results help to guide our understanding of the frequency of recreational water use among Canadians, and further reinforce the importance of disinfection practices and operational protocols to ensure the water in hot tubs, pools, and other
